The objective of this study is to produce CNF from empty fruit bunch (EFB) via mechanical method. The empty fruit bunches (EFB) are provided by LCSB palm oil mill, Lepar, Pahang. Then the empty fruit bunches (EFB) are dried under the sunlight for 5 days and ground using a grinder equipped with 2mm sieve. The initial stage of the extraction process of alpha cellulose has been done via steam explosion treatments at the Cellulose Pilot Plant, Lepar, Pahang. Then, the common steps were followed by alkaline and bleaching process. When the alpha cellulose is produced (see Figure 1 ) the mechanical treatments take place using a nano grinder to produce the cellulose nanofiber (CNF). The grinding condition time (10-90 min), rpm (100-1000), pulp consistency (1-50%), moisture content (wet-dry) and ball size (0.5-2 mm) are varied and optimized. The cellulose nanofiber (CNF) produced was characterized accordingly. The thermo gravimetric analysis (TGA) of the produced alpha cellulose and cellulose nanofiber (CNF) shows an almost similar decomposing trend with the commercialized cellulose. For the crystallinity test using the x-ray diffraction (XRD), the crystallinity of the cellulose decrease throughout the process but increases slightly after the mechanical treatment. The transmission electron microscopy (TEM) testing confirmed that the produced cellulose nanofiber (CNF) is nano-dimension. These characterization shows that cellulose nanofiber (CNF) production via mechanical method are more beneficial from solvent-based process in terms of environmental aspect. The optimal condition for the mechanical treatment is achieved. These optimization factors allowed the production of cellulose nanofiber (CNF) from the empty fruit bunches (EFB). Thus providing plenty of opportunities for its many applications.
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